A margin squeeze is an exclusionary abuse which occurs when a vertically integrated telecoms operator creates a disparity between upstream and downstream prices with the intention of squeezing an access competitor's profits. The purpose of such pricing is either to increase the latter's entry costs, delay profitability or limit their ability to remain or expand on markets. However, traditional market definitions are being challenged by (1) the technological convergence of services and (2) innovative product offerings taking advantage of this convergence. Consumers now routinely purchase a bundle of telecoms services with a single payment (known as 'quad play'), including fixed and mobile voice calls, broadband connectivity, and premium broadcasting content. How should such unilateral conduct be assessed ex post by a competition authority under Article 102 TFEU? We suggest that convergence and innovation present both theoretical and practical difficulties for assessing "muddled margins" on telecoms markets. New and different enforcement approaches to exclusion will have to be formulated within the Article 102 framework and tested in the Courts. This may even require abstaining from applying Article 102 TFEU during material periods of convergence, and confining ex post enforcement activity to sector regulation, even when this is inferior for safeguarding effective competition.
antitrust law (where the abuse is usually known as a 'price squeeze') there is a rich Supreme
Court jurisprudence applying the concept to telecoms markets. 4 Put at its broadest, the present consensus on margin squeeze seems to be that, in fixed line markets, there must be an inadequate upstream and downstream margin on the facts and exclusionary effects established by a credible theory of harm. Some commentators, such as Dunne (2012) have suggested that there is a "widening gap" between U.S. and EU approaches to margin squeeze. 5 To be sure, Geradin and Sidak (2005) identified potential U.S. -EU divergence due to the "luxury" of the EU's systematic approach driven by the common market imperative (as opposed to the more incremental texture of U.S. antitrust law).
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In this paper, however, we suggest that different regulatory gaps are opening: not between jurisdictional variations of approaches to defining markets or particular costs standards, but between the concept of margin squeeze itself and the way telecommunications services are consumed. Legally and economically, this primarily impacts market definition.
Soon, EU consumers will routinely purchase premium broadcast content (such as sporting events) streamed direct to their TVs and mobile phones, paid for as part of a single bundle, including fixed-line telephony and broadband to their principal residence ("quad play").
Assigning and evaluating the costs of these network services for margin squeeze purposes is a complex exercise. Niamh Dunne, "Margin Squeeze: Theory, Policy, Practice", ECLR 2012 33, pp. 29 and 61. 6 Damien Geradin and J. Gregory Sidak, "European and American Approaches to Antitrust Remedies and the Institutional Design of Regulation in Telecommunications", American Enterprise Institute, p. 14. Final, 25 June 2015 We consider that such technological convergence allows dominant telecoms companies to "muddle" margins across different markets through unilateral conduct. We suggest therefore that the muddling of margins in telecommunications markets is driven by the two complementary developments of (a) technological convergence; and (b) pricing innovation. It is important to note that only (b) is unilateral conduct that can be evaluated under traditional approaches under Article 102 TFEU. The incomplete nature of margin squeeze enforcement is not in our view best explained by some aspect of regulatory capture but due to difficulties with the trends of innovation and convergence for the legal concept. 7 Competition authorities looking to past decisional practice and case law to evaluate margins on converging telecoms markets will struggle to assess fairly the nature of competition on these dynamic markets. We seek to illustrate this thesis with a particular focus on the technological development of services on telecoms markets and the legal tools available to assess, deter and punish anticompetitive conduct on those markets. A complimentary trend of market consolidation in mobile markets (often owned or operated in an integrated fashion by fixed line operators) is reducing the number of mobile network operators active on most EU markets, and may prompt in-depth merger control scrutiny of such transactions. 8 To be sure, most network industries, and particularly those with cost models that incorporate multiproduct offerings in a single price (of which telecoms is germane) have always had the practical issue of attributing common costs to individual services. 9 However, technological convergence and its implications for unilateral conduct have not been satisfactorily explored.
The economic issue is not just how competitors access an incumbent's network, but the terms on which access is offered in a converged market. This rider is well-established from the case-law, although we consider that there is scope for considerable uncertainty for a competition authority to draw effects-based conclusions.
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With respect to Ofcom's TalkTalk (CW/01103/03/13) non-infringement decision of 2014 as to bundled premium sports content and broadband under Article 102 TFEU, suggestions of capture were made on Chillin Competition blog ("Regulating TV markets to protect BT? Not again, Ofcom. Please") in March 2015. Within the EU context, however, Ofcom is relatively unusual in that it is an NRA for telecoms but also provided with concurrent competition law enforcement powers for particular communications markets, including regulated telecommunications services. Before we consider the concept of margin squeeze under Article 102 TFEU further, we note at the outset that the consensus position has some important practical qualifications:
1. The dominant position could be either upstream or downstream and the contemplated foreclosure could be directed by the dominant undertaking in both directions. In the telecoms sector, the wholesale market for infrastructure forms the natural base for a leverage strategy. In this scenario, the downstream retail market would be the objective. The foreclosure can therefore be achieved by either raising the wholesale price or lowering the retail price. Potentially, selective (and discriminatory) discounts could be reserved for the downstream activities of the dominant undertaking.
Consequently, in this scenario margin squeeze overlaps with other forms of abuse, including excessive and predatory pricing, and discrimination. Further, the value of the involved services or products must not be trivial or non-essential for market access but rather account for a substantial part of the value of the downstream products or services. Otherwise a vertical foreclosure will not be feasible.
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Consequently, a margin squeeze is a variation of a refusal to supply and should in principle be subject to the same legal requirements.
3. The relationship (margin) between the wholesale and retail price must be unfair in light of the assessment of the costs of those services. Any assessment involves choices within a process by a competition authority. There are various cost standards which have been applied, and competition authorities retain considerable discretion as to their application. Prices can be assessed against the dominant undertaking's own costs and ability to remain viable had it been compelled to pay the levied wholesale prices, referred to as the equally efficient competitor standard. An alternative is the reasonably efficient 10 See e.g. case COMP AT.39.678/AT.39.731 -Deutsche Bahn I/II and COMP/39.402 -RWE gas foreclosure, where applying discriminatory terms was viewed as a form of margin squeeze. Both cases where closed against remedies and never finalized. In the UK, Ofcom's BT Together investigation of 2008 considered the incumbent's market for termination and hosting calls as unlawful discrimination under Article 102 2(c). No discrimination was found following an assessment of the margin. 11 C.f. Massimo Motta, Competition Policy, Theory and Practice, (Cambridge, 2004)  "Type I errors", where competition law is used to condemn genuine pro-competitive or neutral behavior not detrimental to the consumer welfare. This is a false positive decision, or in layman's terms "convicting the innocent."  "Type II errors", where competition law fails to condemn anti-competitive behavior detrimental to the consumer welfare. This is a false negative decision, or in layman's terms "acquitting the guilty."
Hypothetically, sound competition law enforcement on telecommunications markets could be performed either under ex ante sector regulation or ex post competition law. The ex post actor for margin squeeze enforcement could be either the administrative process of an EU Member State's competition authority or the European Commission; or alternatively actions before a Court, by a public prosecution before a Court by a competition authority (as in the U.S.), or a private Court action brought by a competitor. Before contemplating how administrative ex post competition law enforcement has developed in EU competition law, we revisit some of the qualifications set out above in light of theoretical debates. Our view is that these qualifications of a margin squeeze make ex post infringement decisions under competition law a less than satisfactory exercise.
II. Theoretical debates and uncertainties
It is widely noted in the theoretical literature that the enforcement effects of prohibiting margin squeeze are ambivalent for consumers. Bork and Sidel (2009) other forms of infringement and only be condemned under these standards. This is in line with the initial opening remarks of this Working Paper as to how margin squeeze could be considered as a variation of excessive and predatory pricing or discrimination and should be rendered subject to the same principles as a refusal to supply. Originally, this might also have been the position under EU Competition law, and as it shall be developed further, it was in our view not without some merit.
III.
Margin squeeze in early and mature EU decisional practice 
Company was developed further with British Sugar/Napier Brown
28 from 1988 where, in contrast, an abuse was found, albeit not in respect of the creation of an unfair margin but rather a toxic cocktail of refusal to supply, price discrimination, tying, loyalty discounts and selective price cuts in the retail market. In contrast to National Carbonizing Company, the Commission noted in British Sugar/Napier Brown that the involved undertaking was dominant at both retail and wholesale level, perhaps indicating this as a precondition for the identified abuse, followed by observation that the dominant undertaking's own costs were the applicable cost standard.
Neither of the cases indicates that margin squeeze constituted a separate infringement of Article 102 TFEU, however, and we consider that these early statements of principle are difficult to align with the present consensus on margin squeeze. Equally, less can be extracted from IPS 29 of 2000, which was the first margin squeeze case reviewed by the General
Court. 30 The IPS case does, however, indicate that a surcharge could be justifiable where the purchaser has special requirements due to different production form regardless of the consequences for the profitability. To the extent that principles can be extracted from IPS it would appear to be that the applicable cost assessment does not include customer specific costs attributable to decisions on a particular business strategy.
(b) Mature practice: from Deutsche Telekom to Telefónica
The early practice did little to provide a clear standard for reviewing margin squeeze allegations and did not even identify the abuse as a separate infringement of Article 102 TFEU. These issues would be settled as the case law matured. Partly due to the nature of the case as it involved action against the Commissions alleged failure to pursue a lodged complain adequately. available remedy to ensure that the dominant undertaking stopped the abuse. A remedy difficult to justify by reference to the consumer welfare standard as a matter of competition law. In contrast, the Court held that whether the risk of foreclosure caused by the pricing conduct was real or not could not be ignored for the assessment of the infringement, as suggested by the Commission. However, the creation of an entry barrier could be sufficient for foreclosure, 33 allowing also for coverage of more strategic and preemptive moves. As the involved undertaking was dominant at wholesale and retail levels and had charged wholesale prices occasionally above the retail price, the abuse was less difficult to deny by the dominant firm. Consequently, it was not imperative for the Court of Justice to decide on the applicable cost standard used to evaluate the margin squeeze. The General Court did, however, for the purpose of legal certainty, express a preference for the dominant undertaking's own cost base and hence the as-efficient competitor 34 standard.
Other novelties in Deutsche Telekom lay in the provided analysis for the calculation of cost and revenue. 35 The wholesale price, levied for the competitor, considered costs using the regulated wholesale price including a surplus for opening or taking over a connection, divided by the expected lifetime of a subscription. With respect to revenue and product specific costs, the applied calculations were more complex, partly because of the products and services delivered through wholesale local loop access, including voice telephony and broadband. In contrast to the company, the Commission did not find it relevant to include dial-up charges in the calculations, despite the generated cash flow. This was justified by reference to sector regulation making a distinction between charges for the subscription and the actual use. Further, the Commission had adopted "…The method…based on the principle 165-168, 192-193, 203-207 & 211 . The case related to the pre-emptive foreclosure rather than actual excluding of a competitor and should perhaps be reviewed in light of this. Despite rebutting the requirement of applying the rigid requirement of the refusal to supply standard i.e. an essential product, the Court of Justices does, perhaps, reintroduce it in recital 77 by contemplating the abuses ability to create a foreclosure. 46 This might imply that a negative margin is not a requirement if e.g. the competitor is more efficient or willing to accept a reduced rate of return c. Telefónica. 75 We consider that this is a troubling development and opened up a somewhat dubious role for the margin squeeze infringement in the long run, given our later thoughts on technological convergence.
Secondly, the case law demonstrates how the actual applied legal standards in both
Deutsche Telekom and Telefónica were heavily influenced by regulatory considerations.
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Both cases introduced significant novelties in respect of the methodologies for calculating costs and revenue. In Deutsche Telekom, 77 the wholesale price, levied for the competitor, was calculated using the regulated wholesale price, including a surplus for opening or taking over a connection stipulated by sector regulation, while the revenues did not include dial-up charges regardless of the generated cash flow. The case therefore seems to us to be a decision primarily motivated by sector regulation making a distinction between charges for subscription and the actual use. Further, the Commission justified its decisions on methodology by referring to the need to secure competitors access for competing with that In principle could be tabled that the mere pursuing of cases in a regulatory environment would reduce competition law to an instrument of securing correct and full implementation of sector regulation rather than a stand-alone form of regulation. dominant undertaking and to replicate its customer pattern. 78 Regardless of any sympathies'
for the expressed consideration, it should not be ignored that competition law in this case inescapably acquired the flavour of sector-specific regulation. This position was taken even further with Telefónica where the costs, calculated as LRAIC, 79 based on variable and fixed costs, also included a portion of joint and common costs in addition to a margin upstream, with initial one-time costs allotted over 3 years. 80 Traditionally "average lifetime" has been applied to the latter, and while the adjustment might be justifiable, the choice is not fully explained in our view beyond reference to principles developed and applied by sector regulators and the risk of producing overoptimistic estimation unless corrected. 81 With respect to the retail price, the Commission had, as an alternative method, DCF 82 , for the purpose of calculating a net present value, despite rebutting this approach in other cases.
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While claiming to apply the most favorable test for the dominant undertaking, when testing the margin, this was done for each separate wholesale product for the purpose of securing a reasonable margin, regardless of the requested access level. 84 This decision was arguably made to support the competitor's ability to climb "the ladder of investment" (i.e. a consensus regulatory objective 85 ) and to allow the Commission to reserve the right to secure market entry for less effective competitors. 86 This is in our view an objective difficult to align with the notion of competition law grounded in a short run consumer welfare standard.
Thirdly, what can be demonstrated by the TeliaSonera 87 case is that it is not unproblematic to accept margin squeeze as a separate standard of abuse, subject to a potentially less rigid standards than sector-specific regulation. In TeliaSonera, wholesale access had been granted without legal obligation and in a situation where the conditions for a the terminal value of assets; and which products and services to include and which not to include. As detailed above, the Commission has often resorted to potentially idiosyncratic principles developed and applied under sector regulation rather than what might be thought of as "general accepted business principles". 94 Whilst any regulatory exercise is to some extent necessarily artificial, such a process should in our view be supported by evidence to evaluate the actual experience of market conduct as possible. It should be obvious for any biases to be corrected self-consciously, but each time an enforcer is confronted with more than one option, a choice must be made either to use a standard of evaluation beneficial to a complainant or run the risk of wrongly identifying behavior as an abuse, a Type I-error.
Hence, it could be argued that, rather than condemning margin squeeze as per se anticompetitive and a self-standing infringement of Article 102 TFEU, it should be viewed as a variation of other forms of infringement, and only be condemned under these abuse of dominance standards. Alternatively, margin squeeze should as a minimum not be appraised entirely void of principles and considerations advanced under these standards. Our argument is in line with our initial opening remarks in this paper on how margin squeeze could be seen as variation of excessive and predatory pricing or discrimination, and should be rendered subject to the same principles as a refusal to supply. This is a consideration linked to the initial presentation of two types of enforcement mistakes. A Type I-error occurs where intervention, under competition law, is made against actions failing to meet the developed standards, and principles, for competition on the merits; and Type II-errors where anticompetitive abuse eludes intervention. In light of the (initially) under-developed standards in the early practice for appraising margin squeeze the prospect of both errors remains real in our view. However, lately it appears that the risk of Type I-errors and over-enforcement, have become more prominent, and the actual standards under influence by sector considerations, 93 Case C-209/10 -Post Danmark v. Konkurrencerådet ECR 2012 I-0000. 94 Presuming sector regulation largely uses such general accepted principles, the choice might be less controversial. However, no guarantee of this can be made. dilutes the purpose of competition law to a level where the influence takes the form of pollution.
V. Technological convergence and market definition: muddled margins or muddled methodologies?
Having considered the EU competition law enforcement consensus critically, in this section we propose a hypothetical example to illustrate how technological convergence poses peculiar challenges for margin squeeze enforcement across converging markets. Our example considers the pricing behavior of a vertically-integrated undertaking dominant in one or more telecoms markets, making a bundled offering to consumers with the intention of excluding competitors by pricing below cost. This evaluates competition at the retail level for bundled products, in distinction to prior cases before the European Courts.
(a) A renewed focus on consumers
In this hypothetical we place a renewed focus on the benefit of competition for consumers. This consumer focus is the rationale for competition law enforcement, and we feel that it has got lost in the consensus position on margin squeeze. The difficulty for enforcement purposes is the ability of the dominant firm to price across markets as traditionally defined. Our hypothetical example is of a bundled offering to consumers by a multi-product firm dominant in one or more upstream or downstream telecoms markets. The bundle is priced with the intention of squeezing margins for access competitors. Our argument is that, through innovative pricing, the dominant firm can lawfully squeeze intermediate margins without infringing Article 102 TFEU under the consensus position.
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Barring "smoking gun" email evidence of exclusionary intent discovered (for example) during a competition investigation, in our hypothetical, the dominant firm can lawfully price its services "on the merits" and leave an inadequate margin for competitors that will not cover costs. This example indicates to us that there are a series of gaps in the law which can only at present be dealt with through prospective regulation, and that the use of ex ante regulation in the form of competition law is in our view questionable. Market structure, and in particular whether the fact of vertical integration is beneficial to consumers, is also a relevant consideration for prospective regulation. Our example calls into question whether 95 C.f. COMP/38.784 -Telefónica, recitals 386-388 the Commission consider which retail level to undertake the testing settling on an aggregated level rather than testing each separate offer. Hence, the Commission appears to be aware of the risk of what we later refer to as a muddled margins squeeze. vertical integration is a beneficial phenomenon for consumers, as it allows dominant firms to hide costs or redistribute them in ways not easily assessed ex post by competition authorities.
This is a problem recognized in other industries, in the presence of collusion or not.
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However, the structure of the telecoms sector (dependent on infrastructure access usually owned by the fixed line incumbent) makes this problem particularly acute.
The chart below illustrates our hypothetical by setting out in simple fashion the costs of individual products within an offering. The dominant firm has two potential offerings (A and B) of four bundled retail products (1-4) at the same overall retail price, which are also sold wholesale at a mandated access price. Consumer demand will be met: it is technologically feasible and attractive to consumers to offer this bundle. Each of the four products is potentially a separate retail market, if a competition authority chose to define and evaluate margins across that market for margin squeeze purposes. There is a mandatory, prospectively provided access margin between products 2 and 4, set ahead of time by the NRA, under sector regulation, so competitors can purchase these products wholesale to resell to consumers profitably. By giving away product 4 free of charge at retail as part of offering B, the dominant firm has successfully "muddled" the margins between the prices in different markets, whilst preserving the regulated access margin, and has done so at a price which no access competitor can compete profitably at. The margin for profit simply is not there. an individual product or a whole portfolio? Our hypothetical indicates that, the higher the level of aggregation chosen by an enforcer, the greater the flexibility for dominant firm to allocate common costs across services and customers. The problem for any competition authority in evaluating whether this conduct is lawful ex post is complexity and innovation on the part of the dominant company. What are the appropriate choices for a competition authority as to methodologies for evaluating costs? A decision to evaluate costs at a particular level can always be taken at a more granular level, and capture elements of costs which are used to support notionally 'free' services 'given away' to consumers below cost, and which in our view has the effect of muddling margins on the overall bundle. It is important to note that in our example all of these four products are retail products, which sits in distinction to the Telefónica case, where the Commission performed a margin squeeze assessment for solely wholesale products.
Recently, these enforcement choices faced Ofcom, the UK's dual NRA and competition authority for telecoms, in the TalkTalk non-infringement Competition Act enforcement decision of 2014, where the allegation of margin squeeze was made by an access competitor against the fixed line incumbent's behavior in making a bundled offering across converging markets. 97 The bundled offering in question of the dominant undertaking concerned premium sports content offered with superfast broadband. In its treatment of the methodology for assessing margin squeeze, Ofcom emphasized that whether to include the costs of one or more products in the margin evaluation was fundamental: Accordingly, the margin was assessed by Ofcom across the bundle of products, and was found to be sufficient to cover downstream costs, implying that an equally efficient competitor should have been able to compete with the fixed line incumbent across the portfolio of products. 99 Yet the margin could not definitively be said to be sufficient, and effects were unclear in this dynamic market. This gap therefore required prospective regulation by Ofcom as NRA to monitor and enforce a sufficient access margin, rather than ex post competition law enforcement. 100 We find such a conclusion as a matter of ex post margin squeeze consensus position problematic, along the argument expressed in this Working Paper, in that it does not allow for regulatory certainty when assessing margins across dynamic and technologically converging telecoms markets. The incumbent has both the incentive and ability to "muddle" margins through the bundle of products which the access competitor simply cannot do. This problem calls into question whether the consensus position on margin squeeze can ex post adequately assesses competition on these markets.
(b) Risks of methodological errors
We therefore suggest that the innovation of products caused by technological convergence creates a series of gaps for enforcing margin squeeze across converging markets. These gaps can be either "Type I" or "Type II" errors, which are reflected in the case law above. We are agnostic as to which kind of error (Type I or Type II) these gaps risk creating. The gaps can be expressed typologically, as they arise from particular vertical aspects of the unilateral conduct under assessment:
Economic Phenomenon Regulatory Gap
 Vertical Integration  Permits pricing conduct to intentionally muddle margins between different products: bundling and opaque cost evaluation across markets. 98 Ofcom TalkTalk (CW/01103/03/13) (20 June 2013) at para. 5.74. 99 Ofcom TalkTalk (CW/01103/03/13) (20 June 2013) at paras. 7.49 and 7.54. 
(c) Final conclusions
As a consequence of accelerating technological convergence which impacts the way telecommunications services are consumed, we believe that a series of regulatory gaps identified in the typology above have appeared in the past years in the ex post enforcement of margin squeeze. This paper has attempted to identify these gaps from the case law and argue for the need for them to be addressed by EU competition authorities in enforcing competition law. The margin squeeze decisional practice of various enforcers reflected in the case law has so far shown sensitivity to dynamic competition and product innovation. We make a number of critical comments on the consensus position. Yet there may be some clear regulatory gaps emerging from the mature decisional practice as this is applied across converging telecoms markets. We are agnostic as to what type of enforcement "error" these gaps risk creating. On the one hand, we can see some potential Type I-errors in the current development of the margin squeeze concept to abuse, while on the other hand we can also identify Type II-errors.
If we assume there was in fact a margin squeeze infringement in the Telefónica, TeliaSonera
and Deutsche Telekom cases, and an enforcer used competition law to correct this, potentially such considerations could be said to have "polluted" the objectives of competition law. The decisional practice is a long way from consumer welfare. Equally, if an attempt is made to remedy Type-II errors in prospective regulation by more vigorously applying competition law, this is also surely problematic.
We consider that the decisional practice and guidance on margin squeeze from the centre is flexible enough to allow discretion for NRAs and EU competition authorities to innovate and respond to market developments, either by consciously evaluating margins across formerly separate markets or by adjusting costs forming part of the revenue and costs of the dominant firm. A prudent balance must, however, be secured which in light of the described errors could involve accepting that competition law might be less suited for this than ex ante prospective sector regulation. For this reason, we welcome further EU-wide regulatory co-operation to supervise the enforcement of margin squeeze against a backdrop of dynamic technological convergence within the EU. In this paper, we have discussed what we see are some of the flaws involved in the consensus position as to ex post margin squeeze competition enforcement in telecoms. Our view is that the abuse as it has reached a present consensus, whilst coherent, is poorly suited to future technological development in the telecoms sector, where margins between different offerings can be 'muddled' through bundling a variety of different services in a single price for consumers. Under conditions of accelerating convergence, we see a risk of Type-I errors as to ex post competition law enforcement and Type-II errors under ex ante sector regulation. However, the risk of the latter Type II error should not in our view be mitigated by increased use of competition law due to the risk of pollution of the objectives of competition law with sector regulation. Our view is that the decisional practice of the Commission, competition authorities and NRAs and will have to evolve in line with developing technological innovation. Further, this development might even call for a higher degree of resorting to sector regulation applied ex ante, which perhaps even ultimately precludes any subsequent ex post review under competition law.
